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ABSTRACT 

INTRODUCTION 

We report on botanical inventories in the eastern portions of the Carson National Forest (CNF) and the Santa 
Fe National Forest (SFNF) by Jill Larson (2008) and Brian Reif (2006), respectively. Included are surround¬ 
ing public lands administered by the State of New Mexico as well as the Bureau of Land Management, the 
Picuris and Taos Pueblo Indian Reservations, and some other private lands (Fig. 1). As these segments of the 
two forests are defined as the portions occurring east of the Rio Grande, it is restricted to the Sangre de Cristo 
Mountains. 

This is the second paper on federal and adjoining lands in north central New Mexico. The first focused on 
the Jemez and Tusas Mountains and included the Valles Caldera National Preserve and Bandelier National 

J.Bot. Res. Inst. Texas 8(1): 271-3 



I 
272 Journal of the Botanical Research Institute of Texas 8(1) 

Santa Fe NF 

Carson NF 

Taos and Picuris Reservations 

Fig. 1. Location of entire study area in north central New Mexico. This paper covers floristic research conducted to the east of the Rio Grande. Lands to the 
west of the river (in more muted colors) are treated in the companion paper (Reif et al. 2009). The location of selected towns and villages are indicated 
and federal agency and tribal lands are delineated (see legend, upper left corner of plate). 
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Monument (Reif et al. 2009). For the sake of continuity, t tapers are treated as self-contained companion 

The geographic area covered in this paper is over 
whole in the two thesis projects was over 3.7 million a 
ern San Miguel, western Mora, southeastern Rio Arriba, northeastern Santa Fe, and eastern Taos counties. The 
area ranged from just below 5500 feet (1686 m) in Anton Chico, (the extreme southeastern portion of the area) 
to 13,161ft (4000 m) on Wheeler Peak, the highest point in New Mexico. 

in relatively fine detail the geographic distribution of species based on vouchered specimens and to produce a 
flora of the greater Rocky Mountain region (Hartman 1992; Hartman et al. 2009; Hartman & Nelson 2008). To 

years in Arizona, Colorado, Idaho, Kansas, Montana, Nebraska ̂New Mexico, Oregon, South Dakota, Utah, 
Washington, and Wyoming. Over 680,000 new collections have been obtained by graduate students, staff, and 
research associates of RM. These specimens form the core of the RM Plant Specimen Data Base (830,000 
specimen records, 90,000 specimen images, and 4000 field photos) (Hartman et al. 2009). 

Topography.—A majority of the area is within the Southern Rocky Mountain Region (Fenneman 1931). 
To the north, in Colorado, this region is divided by the headwaters of the Rio Grande, thus forming the treeless 
San Luis Valley. Here the mountains to the west are the San Juans, those to the east, the Sangre de Cristos. The 
eastern division extends to the south from Colorado into New Mexico as a continuous range to the east of the 

land of mesas and plains. The surficial geology is largely metamorphic and volcanic, but areas covered by sedi¬ 
mentary formations are also present. On the west side of the Rio Grande, the San Juans extend southeast from 
Colorado and are known locally as the Tusas Mountains separated to the south from the Jemez Mountains and 
the Sierra Nacimiento by the Rio Chama. 

The Taos Plateau is a broad basin and the southern extension of the San Luis Valley of Colorado in the 
northern portion of the valley of the Rio Grande. It is peppered with volcanic cones some of which rise 3000 ft 
(914 m) or more above the surrounding desert grass-shrublands. To the south, the Rio Grande Rift is the por¬ 
tion constricted by the mountains and formed by the Embudo Fault (Muehlberger 1978; Muehlberger & 

ascends in elevation. Precipitation is significantly affected by the North American monsoon. The monsoon 
results in a seasonal pattern of precipitation with a primary maximum during July, August, and September. 
Strong diurnal cloud cover and precipitation accompany this season. This corresponds with the peak convec¬ 
tive heating during the day leading to frequent afternoon thunderstorms (Sheppard et al. 1999). The moun¬ 
tains exert strong orographic effects on precipitation in direct relationship to elevation, while temperature is 
inversely related. New Mexico receives 30 to 40 percent of its annual precipitation during the summer months. 

March (Sheppard et al. 1999). Winter precipitation is hydrologically important as winter snowpack recharges 
surface and ground water (Redmond 2003). 

On the west side of the Sangres, from north to south, the annual precipitation is about 13 in (33 cm) at 
Cerro (elevation 7592 ft; 2314 m), 12 in (30 cm) at Taos (6952 ft; 2219 m), 10 in (25 cm) at Espanola (5589 ft; 
1703 m), 14 in (36 cm) at Santa Fe (6989 ft; 2130 m), and 16 in (41 cm) at Pecos (6923 ft; 2110 m). On the east 

ft; 2636 m), 15 in (38 cm) at Eagle Nest (8095 ft; 2467 m), 24 in (61 cm) at Gascon (8045 ft; 2452 m), and about 
16 in (41 cm) at Las Vegas (6430 ft; 1960 m) (Western Regional Climate Center 2008). There is no long-term 
climate data for higher elevations in the mountains. 

Drought during a portion of this study had an impact on collecting. Dry conditions were particularly se¬ 
vere in 2002 and 2003 and again in 2006 until the monsoons developed in late July and early August. 
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Geology and geomorphology.—The current landscape of the Southern Rocky Mountain Region is 

years ago (mya) that produced the Sangre de Cristos and (to the west of the Rio Grande) the Nacimientos. This 
uplifting of the Precambrian core caused a warping of the overlying sedimentary strata (anticline). Subsequent 
volcanism, erosion, infill,  and subsidence are recurring themes throughout the region. Furthermore, many 
older rock types of igneous origins have been uplifted and exposed as a result of the complex geological his¬ 
tory. Now, many summits of the Sangre de Cristo consist of Precambrian rocks (to 1.78 billion years old). 

The Taos Plateau is the youngest geologic area. It is a broad, relatively flat surface formed by basaltic lava 
flows. These flows issued from hundreds of volcanic vents during the Pliocene (Lipman 1978; Chronic 1987). 
The larger shield volcanoes are still present on the Plateau and include Ute Mountain, to the east of the Rio 
Grande and San Antonio Mountain, to the west. Rocks from some vents date back 2.2-1.8 mya. 

The Rio Grande Rift proper is a major break in the earth’s crust where large slivers (grabens) between two 
faults subsided around 30 mya. The rift  extends from Colorado south into northern Mexico and is estimated to 
have been nearly 5 miles in depth (Chronic 1987). Prior to the Pliocene volcanism, the Rift filled with erosive 
deposits from the surrounding mountains. Around Taos it is still actively subsiding relative to the Sangre de 
Cristo Mountains (Muehlberger &  Muehlberger 1982). 

The Rio Grande became a through-flowing river during the Pliocene, having overcome containment in a 
succession of closed basins within the Rift (Chronic 1987). On the Taos Plateau, it is now confined to a narrow, 
deeply cut canyon called the Rio Grande Gorge. The gorge is up to 800 ft in depth. The east side of the gorge is 
marked by alluvium from the Sangre de Cristo Mountains (NMBGMR 2003). 

The geology of the Sangre de Cristo Mountains is complex. All  of the higher landforms were glaciated 
repeatedly during the Pleistocene epoch (Cronic 1987). The glaciers shaped more than 60 cirques in the south¬ 
ern Sangre de Cristo Mountains, although many are now below treeline (Miller  1963). 

Range. This range includes the highest and most rugged peaks in the Sangre de Cristo Mountains in New 
Mexico. Wheeler Peak, the highest point in New Mexico at 13161 ft, is here located. The range is composed of 
exposed Precambrian granitic rocks with remnants of intrusive silicic rocks and basaltic andesites of Tertiary 
age (NMBGMR 2003). Faulting is common and adds to the geologic complexity (Shill ing 1956). Volcanic activ¬ 
ity that shaped the Taos Range is evidenced by the ancient Questa caldera and the Latir volcanic field, which 
were active during the Oligocene (25 mya; Meyer 1990). A molybdenum (moly) mine now occupies the Questa 
caldera. Along the east-west trending fault just northeast of Taos, the geology changes to sedimentary forma¬ 
tions. This surface is an artifact of Pennsylvanian “skin,” leaving the older Precambrian core covered. These 
sedimentary strata cover a vast area to the south. 

The Picuris Mountains are Precambrian quartzite and schist that together with Cerro Azul, on the west 
side of the Rio Grande, form a constriction. At this point the Rio Grande Rift takes a decided shift to the west 
(NMBGMR 2003). Here a major fault has brought the Precambrian rocks upward in line with the Pennsylva¬ 
nian strata in the mountains to the east (Bauer &  Raiser 1995). Like the Tusas Mountains to the west of the Rio 
Grande, the Picuris Mountains experienced volcanism during the middle-Tertiary resulting in thick deposits 
of Picuris Tuff (Miller  1963). 

At the south end, the Sangres contains thick sedimentary deposits from the Pennsylvanian Period (310- 
280 mya). These deposits may be up to 2700 ft in thickness north of Pecos and extend more than 20 miles (38 
km) to the north (Sutherland & Montgomery 1975). This forms a tongue of sedimentary strata flanked by 

Truchas Peak at an elevation of 13102 ft (3993 m). 

METHODS 

Field work on the Carson and Santa Fe National Forests was conducted during the summers of 2002 through 
2006, whereas work on the portion to the west of the Rio Grande was begun a year earlier (Valles Caldera Na- 
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tional Preserve). Also on the west side of the river, Brian Jacobs conducted an inventory of Bandelier National 

Botanists have been roaming the country sides throughout the world for centuries, documenting the 
riches of floristic diversity. In keeping with the tradition of field botanists, collecting sites were selected and 
searched based on the researcher’s judgment. Thus, the “meander search” strategy was employed (Goff et al. 
1982; Hartman 1992; Ristau 1998; Hartman & Nelson 2008). As sites were selected subjectively, the result was 

phy leading to the documentation of a substantially greater diversity of taxa. 
A total of 845 waypoints (each a geographic coordinate determined using a GPS unit) are represented in 

this paper (for the two thesis projects as a whole, the total was 1542; Fig. 2). Each waypoint represents a gen¬ 
eral location for collecting plant specimens, usually within one-half mile (either as a radius from a point or a 
trail segment defined by two successive points; notes on community types were recorded). Details concerning 
collections as followed in all RM studies are found in Hartman (1992) and Hartman & Nelson (2008). 

This paper is based on 15,298 collections from the Sangre de Cristo Mountains and vicinity (total number 
of collections obtained for the two thesis projects and the Bandelier National Monument was 35,857 collec- 

contiguous Vermejo Park Ranch was surveyed by Legler (2010) who obtained 7503 specimens (912 mi2; 
236,206 ha). A portion of the adjoining Cimarron Range, Philmont National Scout Ranch, was inventoried in 
1968 where 1200 collections were taken (210 mi2; 54,389 ha) (Hartman et al. 2009). A complete set of vouchers 
from CNF and SFNF as well as the adjoining areas are housed at RM. All  authors have made major contribu¬ 
tions to the collection, identification, and verification of specimens, as well as the writing of this paper. 

RESULTS AND DISCUSSION 

The following sections will  emphasize the results of research in the Sangre de Cristo Mountains and vicinity 
with some discussions on various topics. Past discussion referred to the Carson and Santa Fe National Forests 
to the west of the Rio Grande (Reif et al. 2009), thus this companion paper completes coverage of these forests. 

VEGETATION TYPES 
New Mexico’s vegetation has been divided and described in a number of studies at various spatial scales. The 
most relevant to this inventory is Dick-Peddie (1993, see Table 12.2). Vegetation types reported here are based 
on the application and condensation of the above-mentioned classification as confirmed or modified by our 
held observations. We report 16 vegetation types with five broad physiognomic and zonal categories. These 

taxa documented by these floristic inventories. 

Alpine 
Alpine fellfield and meadow.—Alpine vegetation occurs in the Sangre de Cristo Mountains above upper 
treeline. This varies considerably, but generally occurs between 11,100 and 12,000 ft (3380-3650 m) in eleva¬ 
tion. The lower boundary is in contact with Krummholz or dwarfed conifers. Included in this broad category 

lakes, and small stream drainages. As expected, the species composition of New Mexico’s alpine vegetation 

source of many of its species (Billings 1988; Pase 1994). Consequently, alpine vegetation is regarded as a unit. 
It is also acknowledged, however, that site conditions greatly affect species composition, and a significant and 
unrelated component of the flora may be derived from lower elevation. Here is found the most southern alpine 
area, Lake Peak just northeast of Santa Fe, in the Rocky Mountain Cordilleran. 

At least 31 taxa were found exclusive to this vegetation type. These include Artemisia pattersonii, A. scopu- 
lorum, Carex rupestris, Castilleja haydenii, Cymopterus alpinus, Delphinium alpestre, Elymus scrihneri, Eritrichi- 
um nanum, Paronychia pulvinata, Primula angustifolia, Synthyris alpina, Tonestus pygmaeus, and Trifolium na- 
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Spruce-fir forest.—These forests occur in subalpine habitats above 9500 ft (2890 m) or on cooler and 

though Picea pungens may occur as serai on moist sites (Moir 1993; Pase &  Brown 1994a). In the upper 1000 ft 
(304 m) Picea engelmannii typically is the sole tree. Scattered stands of Populus tremuloides may be present in 
disturbed areas. Conifers of lower elevations, such as Abies concolor, Pinusflexilis, and Pseudotsuga menziesii 
may be present in low numbers. Associated shrubs and subshrubs include the abundant and often “impenetra¬ 
ble” Juniperus communis, as well as Lonicera involucrata, Dasiphorafruticosa, Ribes wolfii,  Rubus parviflorus, Sa- 
lix  scouleriana, Sambucus racemosa, and Vaccinium myrtillus. Associated graminoid species are not well repre¬ 
sented but may include Bromus ciliatus, Deschampsia cespitosa, and Trisetum montanum. Frequently encoun¬ 
tered forbs are Actaea rubra, Castilleja sulphurea, Cymopterus lemmonii, Erigeron eximius, E. coulteri, Goodyera 
oblongifolia, Ligusticum porteri, Packera sanguisorboides, Pedicularis racemosa, Penstemon whippleanus, Pyrola 
minor, Solidago simplex, and Viola canadensis. 

Mixed conifer forest—Mixed conifer forest occurs throughout the upper montane, roughly between 
8000 and 10,000 ft (2440-3050 m). Pseudotsuga menziesii and Abies concolor are the most widespread and im¬ 
portant conifers. Picea pungens is restricted to locations subject to cold-air drainage including lower slopes and 

al. 1986 Moir 1993). The mixed conifer forest is a mix of conifers thus reflecting the heterogeneous landscape. 
Common understory shrubs and subshrubs are Acer glabrum, Arctostaphylos uva-ursi, Berberis repens, 

pus monogynus. Forbs are represented by Allium cemuum, Aquilegia elegantula, Artemisiafranserioides, Castilleja 
miniata, Cymopterus lemmonii, Erigeron subtrinervis, Eragaria vesca, Helianthella parryi, Hymenoxys hoopesii, 
Lathyrus leucanthus, Lithospermummultiflorum, Packerafendleri, Potentilla gracilis, Solidago simplex, Thalictrum 
fendleri, and Thermopsis rhombifolia, while frequent graminoids include Agrostis scabra, Bromus porteri, B. rich- 
ardsonii, Carex geophila, C. occidentals, C. siccata, Elymus trachycaulus, Muhlenbergia montana, and Oryzopsis 
asperifolia. 

Fire has created a natural mosaic within this vegetation type, with burns ranging from patchy, low inten¬ 
sity to stand replacing fires (Moir 1993; USDA, Forest Service 1997). 

Ponderosa pine forest—In the Sangre de Cristo Mountains, warmer and dryer conditions from 6700- 
9000 ft (2040-2740 m) support this forest type, often forming homogenous stands. At its upper limits, Pinus 
ponderosa and mixed conifer forests intergrade, while at its lower limit  it merges into pinon-juniper woodland. 
Where trees are large and scattered the forests may be open and park-like with predominately grasses and 
forbs. This is especially true along the western side as well as in the southeastern portions of the range. Distur¬ 
bance patterns in ponderosa pine forest include frequent, low intensity understory fires (DeVelice et al. 1986; 
Moir 1993; USDA, Forest Service 1997). 

Representative subshrubs and shrubs include Berberis repens, Ceanothus fendleri, Cercocarpus montanus, 
Fallugia paradoxa, Juniperus communis, Quercus gambelii, Rhus trilobata, Ribes cereum, R. inerme, R. leptanthus, 
Rosa acicularis, R. woodsii, and Symphoricarpos rotundifolius. Forbs are represented by Achillea millefolium, An- 
tennaria parvifolia, Cymopterus lemmonii, Erigeron flagellaris, Heterotheca villosa, Lithospermum multiflorum, 
Lupinus argenteus, Penstemon barbatus, and Vida americana, while common graminoids include Blepharoneu- 

tha, Muhlenbergia montana, and Poafendleriana. 
Pinon-juniperwoodland.—Pinus edulis and Juniperus monosperma are dominant in the foothills largely on 

tional belt (6000-8500 ft; 1830-2590 m). It is characteristic of escarpments such as Glorieta Mesa where 
coarse, rocky soil and enhanced infiltration produces moister site conditions (Dick-Pettie 1993). Pinon-juniper 
woodlands represent the lowest elevation forest type. Pinon forms closed woodlands at the upper elevational 
ranges, whereas juniper occurs in savanna-like communities at the lower elevational range and interface with 
grasslands. Juniperus scopulorum commonly occurs with pinon at higher elevations in mesic settings and has 
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recently encroached into ponderosa pine understory due to absence of fire disturbance (USDA, Forest Service 
1997). Understory conditions are dynamic and vary with canopy cover, soil conditions, and land use and bre 
history (West 1999). 

Shrub cover is variable and includes Quercus gambelii and Q. undulata, but also Artemisia tridentata, Cer- 
cocarpus montanus, Gutierrezia sarothrae, Fallugia paradoxa, Ribes cereum, and Rhus trilobata. Frequently en¬ 
countered forbs are Castilleja integra, Chaetopappa ericoides, Chamaesyce fendleri, Cryptantha cinerea, Eriogo- 
numjamesii, Gaillardia pinnatifida, Hymenoxys richardsonii, Lappula occidentalis, Oenothera suffrutescens, 

phaeacantha, O. polyacantha, and Yucca spp. Common graminoids are Achnatherum hymenoides, Aristida pur¬ 
purea, Bouteloua curtipendula, B. gracilis, Carex geophila, Elymus elymoides var. brevifolius, Hesperostipa comata, 
Hilariajamesii, Koeleria cristata, Muhlenbergia torreyi, Piptatherum micranthum, and Poafendleriana. 

Historic impacts in woodlands are extensive and include fuel harvest and grazing (Moir 1993). Bark bee¬ 
tle (Ips confusus) outbreaks associated with drought stress have resulted in high levels of pinon mortality (San¬ 
tos &  Whitham 2010). 

Montane Shrubland.—These shrublands are found throughout the Sangre de Cristo Mountains. They are dis¬ 
tributed in a patchy manner in ponderosa pine forests and pinon-juniper woodlands. Areas of montane shru¬ 
bland are often too limited in extent for mapping because they are produced by site-specific factors: distur¬ 
bance, substrate, and patterns of moisture. Comparably drier and more rocky sites are typical of montane 
shrubland, although some associates such as Prunus virginiana and Ptelea trifoliata are found in areas of in¬ 
creased moisture such as small catchments (Dick-Peddie 1993). 

Included in this classification of montane shrubland are thick stands of Quercus gambelii. This species 
occurs on soils that are poorly developed and xeric (Brown 1994), and have also been regarded as serai associa¬ 
tion indicative of past disturbance. Also included here is the “climax” shrubland of Dick-Peddie (1993) or 
Cercocarpus montanus in association with Amelanchier alnifolia, Philadelphus microphyllus, Quercus undulata, 
and Rhus trilobata. Other shrubs include Ceanothus fendleri, Holodiscus dumosusjamesia americanajuniperus 
communis, Physocarpus monogynus, Ribes cereum, R. inerme, Rubus parviflorus, Sambucus racemosa, and Sym- 
phoricarpos rotundifolius. Grass and forb species are those of surrounding montane forests and woodlands. 

Desert shrubland.—There are two subtypes that fit  this descriptor. The first is found along the Pecos 

acterized by the absence of Artemisia tridentata and the presence of number of other shrubs. Included are Atri-  
plex canescens, Chrysothamnus greenei, Ericameria nauseosa, and Gutierrezia sarothrae. Grass cover is often 

Muhlenbergia torreyi. Forbs are also scanty, yet represented by Castilleja integra, Chaetopappa ericoides, Eriogo- 
numjamesii, Hedeoma drummondii, Lappula occidentalis, and Thelesperma megapotamicum. 

The second subtype is dominated by Artemisia tridentata var. tridentata. It most often occurs in glades 
within pinon-juniper woodlands. Atriplex canescens, Cylindropuntia imbricata, Ericameria nauseosa, and Rhus 
trilobata are common woody associates. Grasses include Agropyron cristatum, Bromus tectorum, Elymus elymoi¬ 
des var. brevifolius, Hilariajamesii, and Muhlenbergia richardsonis. Common forbs are Chaetopappa ericoides, 
Echinocereus coccineus, Lappula occidentalis, Opuntia polyacantha, and Plantago patagonica. 

Montane meadow and grassland.—This vegetation type occurs from about 8500 ft (2590 m) to the highest 
summits. Transitions between forest and grassland vegetation are often abrupt at the upper elevations where 
grasslands may represent a climax condition, or are typically gradual at lower elevations where trees can en¬ 
croach under heavy grazing or have been excluded by past fire (Peedie 1993). Common forbs include Achillea 
millifolium,  Agoseris aurantiaca, Allium cernuum, Campanula rotundifolia, Castilleja miniata, Frasera speciosa, 
Hymenoxys hoopesii, Linum lewisii, Mirabilis melanotricha, and Silene scouleri. Graminoids vary with moisture 
and, to a lesser degree, elevation. Moist sites frequently include Carex microptera, C. nova, Deschampsia cespi- 
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tosa, Phleum pratense, and Poapratensis. Drier meadows are characterized by Bromus ported, Festuca arizonica, 
Koeleria macrantha, and Blepharoneuron tricholepis. 

Plains-desert grassland.—This vegetation type is ecotonal to pinon-juniper woodlands, juniper wood¬ 
lands, or juniper savannas. Desert grassland occurs primarily along the Rio Grande Rift often up slope to the 
pinon-juniper woodland. It has a significant shrub and forb cover. Characteristic grasses are Achnatherum hy- 
menoides, Aristidapurpurea, Boutelouagracilis, B. curtipendula, Elymus smithii, Hesperostipa comata, and Hilaria 
jamesii, while frequently encountered forbs are Antennaria microphylla, A. rosea, Castilleja integra, Cryptantha 
spp., Glandulariabipinnatifida, Grindeliasquarrosa, Oenothera coronopifolia, O. suffrutescens, Opuntiapolyacan- 
tha, O. phaecantha, Ratihida tagetes, Sphaeralcea coccinea, Teucrium lacinata, and Zinnia grandiflora. 

Wetlands 
Montane Riparian.—Margins of perennial and intermittent streams support unique species assemblages. 

tane meadows, the species composition follows an elevational gradient (Dick-Peddie 1993). A rich diversity of 
herbaceous and woody vegetation is present. Obligate and facultative riparian species of trees and shrubs can 
be arranged along a descending gradient: Picea pungens, Salix amydaloides, S. bebbiana, S. irrota, Alnus incana, 
Acerglabrum, Cornus sericea, Populus angustifoliia, and Acer negundo. Additional facultative riparian trees and 
shrubs include Populus tremuloides and Prunus virginiana. Among the rich diversity of forbs are Aconitum co- 
lumbianum, Caltha leptosepala, Cardamine cordifolia, Dodecatheon pulchellum, Equisetum arvense, Geum macro- 
phyllum, Heracleum maximum, Hypericum scouleri, Mertensiafranciscana, Mimulus guttatus, Oxypolis fendleri, 
Pedicularis groenlandica, Saxifraga odontoloma, Sedum rhodanthum, Veronica americana, and species of Epilobi- 
um, Potamogeton, Ranunculus, and Salix. Graminoids are represented by Alopecurus aequalis, Deschampsia 
cespitosa, Glyceria grandis, G. striata, Juncus arcticus, Torreyochloa pallida, and species of Agrostis, Carex, and 
Eleocharis. 

Floodplain-arroyo riparian.—This type of vegetation occurs at lower elevations on floodplains along the 
Rio Grande and the lowest elevations of the Sangres. Many species that thrive here are well adapted to distur¬ 
bance and dry conditions with periodic flooding. The most common dominant is Populus deltoides, with un¬ 
derstory shrubs Baccharis salicina, Ericameria nauseosa, Fallugia paradoxa, Forestiera pubescens, Rhus trilobata, 
and Salix exigua. The exotics Elaeagnus angustifolia and Tamarix chinensis have proliferated and may persist in 
a subclimax state (Dick-Peddie 1993; Minckley & Brown 1994). Arroyo riparian is common to desert shru- 
bland and may grade into montane riparian. 

Marsh-lacustrine.—The marsh-lacustrine riparian habitat is found around ponds and springs,in other¬ 
wise arid habitats such as pinon-juniper woodland or desert grassland where the water table remains suffi¬ 
ciently high or in various montane vegetation types. Along the shoreline, Limosella aquatica, Potentilla anseri- 
na, P. norvegia, Ranunculus cymbalaria, Rorippa spp., and Rumex crispus may be encountered. Emergents in¬ 
clude Scirpus microcarpus, Sparganium emersum, Typha latifolia and species of Carex, Eleocharis, Juncus, and 
Schoenoplectus. Floating and submersed taxa include Callitriche palustris, Potamogeton spp., Lemna minor, Elo- 
dea canadensis, and Ranunculus aquatilis. 

Aspen serai forest.—Populus tremuloides, an important serai species and post fire increaser, is widely distrib¬ 
uted in the Rocky Mountains (Peet 1988). Pure stands of this shade-intolerant species arise through root 
sprouting following disturbances (Pase & Brown 1994b). Scattered individuals are also found in late-succes- 
sion or near climax stages in forest types and lower subalpine spruce-fir forests (Moir 1993). However, like 

Aspen are found in the various coniferous forest types throughout the Sangre de Cristo Mountains. 
Forbs include Campanula rotundifolia, Castilleja miniata, Chamerion angustifolia, Geranium richardsonii, 

include Bromus carinatus, B. richardsonii, Festuca arizonica, Poafendleriana, and P. pratensis. 
Bum Areas.—Natural and anthropogenic foes have been frequent in most of the vegetation types men- 
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tioned above. This is true for most of the Sangre de Cristo Mountains. In many areas, the vegetation is in vari¬ 
ous states of succession. While fire is important ecologically, natural succession is often compromised by exot¬ 
ics. Several major burns have occurred in the Sangres. 

Roadside-agricultural.—Here, native vegetation may be largely replaced by exotic and agricultural spe¬ 
cies. Noxious weeds collected along roads include Aegilops cylindrica, Cirsium vulgare, Convolvulus arvensis, 
Lepidium latifolium, Linaria dalmaticum, and Ulmus pumila. Weedy or agricultural plants include Avena sativa, 
Helianthus annuus, Salsola tragus. Sisymbrium altissimum, Tragopogon dubius, and species of Ambrosia, Bromus, 
Chamaesyce, Chenopodium, Elymus, Lappula, Lepidium, Medicago, Melilotus, Plantago, Polygonum, and Trifolium. 
Roadsides often act as corridors for exotics and thus warrant monitoring. 

NOXIOUS WEEDS 

Invasive plant species that are particularly damaging or prolific are regulated as noxious weeds (USDA, NRCS 
2013). A specific goal of our floristic inventories was to document noxious weeds for the purpose of assisting in 

Acroptilon repens, Aegilops cylindrica, Carduus nutans, Centaurea stoebe ssp. micranthos, Cirsium arvense, C. vul¬ 
gare, Convolvulus arvensis, Elaeagnus angustifolia, Lepidium latifolium, Linaria dalmatica, L. vulgaris, Tamarix 
chinensis, and Ulmus pumila. The first of these noxious weeds is based on a specimen at University of New 
Mexico. Noxious weeds and other exotics are indicated in the Annotated Checklist by a • or an *, respectively. 

TAXA OF CONSERVATION CONCERN 

18 species of conservation concern were documented from 83 sites in the Sangre de Cristo Mountains and vi¬ 
cinity. These species of conservation concern are listed by Natural Heritage New Mexico (2012) and the New 
Mexico Rare Plant Technical Committee (2012) as such. The list is arranged alphabetically and each is followed 
by family name, county of occurrence, and collector and associated voucher number(s). They are indicated by 
a  in the Annotated Checklist. 

Selaginella weatherbiana (Selaginellaceae) Rio Arriba, San Miguel, 

SUMMARY OF TAXA  

The first number represents results based on our fieldwork. Parenthetical numbers following most of the for¬ 
mer are those verified from UNM. The two adjacent numbers below “Exotic taxa” represent the percent of ex¬ 
otics when compared to total unique taxa. 

A total of 1226 unique taxa, including 144 infraspecies and 8 hybrids, are documented from 98 families. 
Of these, 129 are exotics (12 are designated as noxious in New Mexico), 18 are species of conservation concern, 
23 represent first reports or their confirmation for New Mexico, and finally 12 are endemic to New Mexico. 
Based on verified material from the University of New Mexico herbarium, 121 additional unique taxa are in¬ 
cluded in the Annotated Checklist; thus the grand total is 1347. 



Mexico (for the portion west of the Rio Grande, see Reif et al. 2009). The area here covered encompasses the 
Sangre de Cristo Range, as well as adjacent lands administered by the State of New Mexico, the Bureau of Land 

15,298 numbered collections of vascular plants (total for the two publications covering more than 3.7 million 
acres is 35,857 numbered new collections). A total of 1226 (1347) unique taxa, 144 (149) including infraspecies 
as well as 8 hybrids, are documented from 98 (103) families. With the addition of 121 taxa (totals within veri¬ 
fied from RM and UNM), the total for unique taxa rise to 1347. Of these, 129 (148) are exotic taxa of which 12 
(13) are designated as noxious in New Mexico, 18 are species of conservation concern, 23 represent first re- 

THE ANNOTATED CHECKLIST 

The checklist is divided into major plant groups (ferns and fern allies, gymnosperms, and angiosperms) each 
with alphabetical listing by family and species. Nomenclature follows Allred (2012). In some cases (71) it fol¬ 
lows that of an antiquated checklist compiled by the staff of the RM. In order to provide an easy “cross walk” 

Allred 2012 is placed in square brackets [ ] below the alternate name. The original sources used in identifica¬ 
tion were relevant state and regional treatments and monographs with comparison to authenticated materal, 
where possible, in the RM. 

Following is a guide to format and abbreviations associated with individual taxa in the checklist. Except 
for records based on specimens at RM, the citation of the vouchers are omitted. This is justified as collection 
data are available online (Hartman et al. 2009; Symbiota 2013). In the case of Botrychium, all specimens were 
collected by Ben Legler on his own. 

Taxon Authority (project on the Carson NF or the Santa Fe NF) [3, 9 or 6,-]; COUNTY; elevational range 
in ft; GEOLOGIC AREA; habitat type. 

[Taxon Authority, name accepted by Allred] 
One other attribute includes specimens seen only at the University of New Mexico, [UNM-R. Sivinski 

3910] 
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